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Agents and multi-agent systems are related to a modern software paradigm which has
long been recognized as a promising technology for constructing autonomous, complex
and intelligent systems. The topics covered in this volume include agent-oriented
software engineering, agent co-operation, co-ordination, negotiation, organization and
communication, distributed problem solving, multi-agent communities, rational and
clustering agents, learning paradigms, agent cognitive models, and heterogenous multiagent environments. The volume highlights new trends and challenges in agent and
multi-agent research and includes 30 papers classified in five specific topics: Modeling
and logic agents, Knowledge based agent systems, Cognitive and cooperative multiagent systems, Agent-based Modeling and Simulation, and Learning Paradigms and
Applications: Agent-based Approach. The published papers have been presented at the
8th KES Conference on Agent and Multi-Agent Systems – Technologies and
Applications (KES-AMSTA 2014) held in Chania on the island of Crete in Greece in
June 2014. The presented results will be of value to the research community working in
the fields of artificial intelligence, collective computational intelligence, robotics,
dialogue systems and, in particular, agent and multi-agent systems, technologies and
applications.
This volume highlights new trends and challenges in research on agents and the new
digital and knowledge economy, and includes 23 papers classified into the following
categories: business process management, agent-based modeling and simulation, and
anthropic-oriented computing. All papers were originally presented at the 11th
International KES Conference on Agents and Multi-Agent Systems – Technologies and
Applications (KES-AMSTA 2017) held June 21–23, 2017 in Vilamoura, Algarve,
Portugal. Today’s economy is driven by technologies and knowledge. Digital
technologies can free, shift and multiply choices, and often intrude on the territory of
other industries by providing new ways of conducting business operations and creating
value for customers and companies. The topics covered in this volume include software
agents, multi-agent systems, agent modeling, mobile and cloud computing, big data
analysis, business intelligence, artificial intelligence, social systems, computer
embedded systems and nature inspired manufacturing, etc., all of which contribute to
the modern Digital Economy. The results presented here will be of theoretical and
practical value to researchers and industrial practitioners working in the fields of
artificial intelligence, collective computational intelligence, innovative business models,
the new digital and knowledge economy and, in particular, agent and multi-agent
systems, technologies, tools and applications.
This book constitutes the thoroughly refereed post-conference proceedings of the 13th
International Conference on Principles and Practice of Multi-Agent Systems, PRIMA
2010, held in Kolkata, India, in November 2010. The 18 full papers presented together
with 15 early innovation papers were carefully reviewed and selected from over 63
submissions. They focus on practical aspects of multiagent systems and cover topics
such as agent communication, agent cooperation and negotiation, agent reasoning,
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agent-based simulation, mobile and semantic agents, agent technologies for service
computing, agent-based system development, ServAgents workshop, IAHC workshop,
and PRACSYS workshop.
This book presents a coherent and well-balanced survey of recent advances in
software engineering approaches to the development of realistic multi-agent systems
(MAS). In it, the concept of agent-based software engineering is demonstrated through
examples that are relevant to and representative of real-world applications. The 15
thoroughly reviewed and revised full papers are organized in topical sections on
requirements engineering, software architecture and design, modeling, dependability,
and MAS frameworks. Most of the papers were initially presented at the Second
International Workshop on Software Engineering for Large-Scale Multi-Agent Systems,
SELMAS 2003, held in Portland, Oregon, USA, in May 2003; three papers were added
in order to complete the coverage of the relevant topics.
This book constitutes the thoroughly refereed post-conference proceedings of the 18th
International Workshop on Multi-Agent-Based Simulation, MABS 2017, held in Sao
Paulo, Brazil, in May 2017. The workshop was held in conjunction with the 16th
International Conference on Autonomous Agents and Multi-Agent Systems, AAMAS
2017. The 15 revised full papers included in this volume were carefully selected from 23
submissions. The topic of the papers is about applying agent-based simulation
techniques to real-world problems focusing on the confluence of socio-technical-natural
sciences and multi-agent systems with a strong application/empirical vein.
??????????Agent?MAS?????,?????????????????????????????????
This book constitutes the proceedings of the Third International Symposium on Agent
and Multi-Agent Systems: Technologies and Applications, held in Uppsala, Sweden,
during June 3-5, 2009. The 86 papers contained in this volume were carefully reviewed
and selected from numerous submissions. There are 13 main tracks covering the
methodology and applications of agent and multi-agent systems and 8 special sessions
on specific topics within the field. The papers are divided in topical sections on social
and organizational structures of agents; negotiation protocols; mobile agents and
robots; agent design and implementation; e-commerce; simulation systems and game
systems; agent systems and ontologies; agents for network systems; communication
and agent learning systems; Web services and semantic Web; self-organization in multiagent systems; management and e-business; mobile and intelligent agents for
networks and services; engineering interaction protocols; agent-based simulation,
decision making and systems optimization; digital economy; agent-based optimization
(ABO2009); distributed systems and artificial intelligence applications.
This book constitutes the refereed proceedings of the First International Symposium on
Agent and Multi-Agent Systems: Technologies and Applications, KES-AMSTA 2007,
held in Wroclaw, Poland in May/June 2007. Coverage includes agent-oriented Web
applications, mobility aspects of agent systems, agents for network management, agent
approaches to robotic systems, as well as intelligent and secure agents for digital
content management.

This book highlights new trends and challenges in research on agents and the
new digital and knowledge economy. It includes papers on business process
management, agent-based modeling and simulation, and anthropic-oriented
computing that were originally presented at the 15th International KES
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Conference on Agents and Multi-Agent Systems: Technologies and Applications
(KES-AMSTA 2021), being held as a Virtual Conference in June 14–16, 2021.
The respective papers cover topics such as software agents, multi-agent
systems, agent modeling, mobile and cloud computing, big data analysis,
business intelligence, artificial intelligence, social systems, computer embedded
systems, and nature-inspired manufacturing, all of which contribute to the
modern digital economy.
This book constitutes the refereed proceedings of the 11th International
Conference on Practical Applications of Agents and Multi-Agent Systems,
PAAMS 2013, held in Salamanca, Spain, in May 2013. The 14 revised full papers
and 9 short papers presented together with 16 demonstrations were carefully
reviewed and selected from 70 submissions. The papers report on the application
and validation of agent-based models, methods, and technologies in a number of
key application areas, including: agents for real world problems; crowd modeling
and analysis; decision making and discovery; interaction with artificial agents;
mobility, ubiquity and clouds; (multi-)agent design technology; and simulation and
organization.
This book constitutes the proceedings of the 4th KES International Symposium
on Agent and Multi-Agent Systems, KES-AMSTA 2010, held in June 2010 in
Gdynia, Poland. The discussed field is concerned with the development and
analysis of AI-based problem-solving and control architectures for both singleagent and multiple-agent systems. Only 83 papers were selected for publication
in both volumes and focus on topics such as: Multi-Agent Systems Design and
Implementation, Negotiations and Social Issues, Web Services and Semantic
Web, Cooperation, Coordination and Teamwork, Agent-Based Modeling,
Simulation and Decision Making, Multi-Agent Applications, Management and eBusiness, Mobile Agents and Robots, and Machine Learning.
Research on multi-agent systems is enlarging our future technical capabilities as
humans and as an intelligent society. During recent years many effective
applications have been implemented and are part of our daily life. These
applications have agent-based models and methods as an important ingredient.
Markets, finance world, robotics, medical technology, social negotiation, video
games, big-data science, etc. are some of the branches where the knowledge
gained through multi-agent simulations is necessary and where new software
engineering tools are continuously created and tested in order to reach an
effective technology transfer to impact our lives. This book brings together
researchers working in several fields that cover the techniques, the challenges
and the applications of multi-agent systems in a wide variety of aspects related to
learning algorithms for different devices such as vehicles, robots and drones,
computational optimization to reach a more efficient energy distribution in power
grids and the use of social networks and decision strategies applied to the smart
learning and education environments in emergent countries. We hope that this
book can be useful and become a guide or reference to an audience interested in
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the developments and applications of multi-agent systems.
The book highlights new trends and challenges in research on agents and the
new digital and knowledge economy. It includes papers on business process
management, agent-based modeling and simulation and anthropic-oriented
computing that were originally presented at the 14th International KES
Conference on Agents and Multi-Agent Systems: Technologies and Applications
(KES-AMSTA 2020), being held as a Virtual Conference in June 17–19, 2020.
The respective papers cover topics such as software agents, multi-agent
systems, agent modeling, mobile and cloud computing, big data analysis,
business intelligence, artificial intelligence, social systems, computer embedded
systems and nature inspired manufacturing, all of which contribute to the modern
digital economy.
Multi-Agent SystemsSimulation and ApplicationsCRC Press
"This book provides theoretical frameworks and the latest empirical research
findings used by medical professionals in the implementation of multi-agent
systems"--Provided by publisher.
Multi-agent systems are communities of problem-solving entities that can exhibit
varying degrees of intelligence. They can perceive and react to their
environment, they can have individual or joint goals, for which they can plan and
execute actions. Work on such systems integrates many technologies and
concepts in - ti?cial intelligence and other areas of computing as well as other
disciplines. The agent paradigm has become widely popular and widely used in
recent years, due to its applicability to a large range of domains, from search
engines to edu- tional aids to electronic commerce and trade, e-procurement,
recommendation systems, simulation and routing, and ambient intelligence, to
cite only some. Computational logic provides a well-de?ned, general, and
rigorous framework for studying syntax, semantics, and procedures for various
capabilities and fu- tionalities of individual agents, as well as interaction amongst
agents in multi-agent systems. It also provides a well-de?ned and rigorous
framework for implemen- tions, environments, tools, and standards, and for
linking together speci?cation and veri?cation of properties of individual agents
and multi-agent systems. The CLIMA workshop series was founded to provide a
forum for discussing, presenting, and promoting computational logic-based
approaches in the design, development, analysis, and application of multi-agent
systems.
This book highlights new trends and challenges in agent systems, and new digital
and knowledge economy research, and includes 34 papers on areas such as
intelligent agent interaction and collaboration, modeling, simulation and mobile
agents, agent communication and social networks, business Informatics, design
and implementation of intelligent agents and multi-agent systems. These papers
were presented at the 12th International KES Conference on Agents and MultiAgent Systems: Technologies and Applications (KES-AMSTA 2018) held on
Australia’s Gold Coast. The modern economy is driven by technologies and
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knowledge. Digital technologies can free, shift and multiply choices, often
intruding on the space of other industries, by providing new ways of conducting
business operations and creating values for customers and companies. The book
addresses topics that contribute to the modern digital economy, including
software agents, multi-agent systems, agent modeling, mobile and cloud
computing, big data analysis, business intelligence, artificial intelligence, social
systems, computer embedded systems and nature inspired manufacturing, which
contribute to the modern digital economy. The results presented are of theoretical
and practical value to researchers and industrial practitioners working in the fields
of artificial intelligence, collective computational intelligence, innovative business
models, new digital and knowledge economy and, in particular, agent and multiagent systems, technologies, tools and applications.
This book constitutes the refereed proceedings of the 9th Pacific Rim
International Workshop on Multi-Agents, PRIMA 2006, held in Guilin, China, in
August 2006. The book presents 39 revised full papers and 57 revised short
papers together with 4 invited talks, addressing subjects from theoretical and
methodological issues to applications. Topics include agent models, agent
architectures, agent-oriented software engineering, semantic Web service,
collaboration, coordination and negotiation, and more.
Fifteen papers were presented at the first workshop on Multi-Agent Systems and
Agent-Based Simulation held as part of the Agents World conference in Paris,
July 4-- 6, 1998. The workshop was designed to bring together two developing
communities: the multi-agent systems researchers who were the core
participants at Agents World, and social scientists interested in using MAS as a
research tool. Most of the social sciences were represented, with contributions
touching on sociology, management science, economics, psychology,
environmental science, ecology, and linguistics. The workshop was organised in
association with SimSoc, an informal group of social scientists who have
arranged an irregular series of influential workshops on using simulation in the
social sciences beginning in 1992. While the papers were quite heterogeneous in
substantive domain and in their disciplinary origins, there were several themes
which recurred during the workshop. One of these was considered in more depth
in a round table discussion led by Jim Doran at the end of the workshop on
'Representing cognition for social simulation', which addressed the issue of
whether and how cognition should be modelled. Quite divergent views were
expressed, with some participants denying that individual cognition needed to be
modelled at all, and others arguing that cognition must be at the centre of social
simulation.
This book constitutes the proceedings of the 4th KES International Symposium
on Agent and Multi-Agent Systems, KES-AMSTA 2010, held in June 2010 in
Gdynia, Poland. The discussed field is concerned with the development and
analysis of AI-based problem-solving and control architectures for both singleagent and multiple-agent systems. Only 83 papers were selected for publication
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in both volumes which focus on topics such as: Multi-Agent Systems Design and
Implementation, Negotiations and Social Issues, Web Services and Semantic
Web, Cooperation, Coordination and Teamwork, Agent-Based Modeling,
Simulation and Decision Making, Multi-Agent Applications, Management and eBusiness, Mobile Agents and Robots, and Machine Learning.
This book constitutes the refereed proceedings of the 16th International
Conference on Principles and Practice of Multi-Agent Systems, PRIMA 2013,
held in Dunedin, New Zealand, in December 2013. The conference was colocated with the 26th Australasian Artificial International Conference, AI 2013.
The 24 revised full papers presented together with 18 short papers and 2 invited
papers were carefully reviewed and selected from 81 submissions. The papers
are organized in topical sections on foundations of agents and multi-agent
systems; agent and multi-agent system architectures; agent-oriented software
engineering; agent-based modelling and simulation; cooperation/collaboration,
coordination/communication; hybrid technologies, application domains; and
applications.
This book constitutes the refereed proceedings of the workshops which
complemented the 12th International Conference on Practical Applications of
Agents and Multi-Agent Systems, PAAMS 2014, held in Salamanca, Spain, in
June 2014. This volume presents the papers that have been accepted for the
following workshops: Workshop on Agent-based Approaches for the
Transportation Modeling and Optimization (AATMO 2014); Workshop on Agentbased Modeling and Simulation of Complex Systems: Engineering and
Applications (ABSEA 2014); Workshop on Agents and Multi-Agent Systems for
Ambient-assisted Living and e-Health (A-HEALTH 2014); Workshop on Agentbased Solutions for Manufacturing and Supply Chain (AMSC 2014); Workshop
on Intelligent Systems for Context-based Information Fusion (ISCIF 2014);
Workshop on Multi-Agent based Applications for Smart Grids and Sustainable
Energy Systems (MASGES 2014); Workshop on Active Security Through MultiAgent Systems (WASMAS 2014); Workshop on Intelligent Human-Agent
Societies (WIHAS 2014).
This book highlights new trends and challenges in research on agents and the
new digital and knowledge economy. It includes papers on business- process
management, agent-based modeling and simulation, and anthropic-oriented
computing, which were originally presented at the 13th International KES
Conference on Agents and Multi-Agent Systems – Technologies and Applications
(KES-AMSTA 2019) held June 17–19, 2019 at St George’s Bay, St. Julians,
Malta. Today’s economy is driven by technologies and knowledge. Digital
technologies can free, shift and multiply choices, and often intrude on the territory
of other industries by providing new ways of conducting business operations and
creating value for customers and companies. As such, the book covers topics
such as software agents, multi-agent systems, agent modeling, mobile and cloud
computing, big data analysis, business intelligence, artificial intelligence, social
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systems, computer embedded systems and nature inspired manufacturing, all of
which contribute to the modern digital economy. The research presented is of
value to researchers and industrial practitioners working in the fields of artificial
intelligence, collective computational intelligence, innovative business models,
the new digital and knowledge economy and, in particular, agent and multi-agent
systems, technologies, tools and applications.
PRIMAhasemergedasamajorplatformforacademicandresearchexchangeon agent
technologies. The PRIMA workshop series was initiated as a workshop of the
Paci?c Rim International Conference in Arti?cial Intelligence (PRICAI) to provide
a forum that would bring together research in the areas of agent tenologyandmulti-agentsystems,both inthePaci?cRimregionandbeyond. The
inaugural workshopin the series was held in Singapore in 1998, with subsequent
meetingsin Kyoto(1999),Melbourne (2000),Taipei (2001),Tokyo(2002),Seoul
(2003), Auckland (2004), Kuala Lumpur (2005) and Guilin (2006). At the 10th
PRIMA in Bangkok in November 2007, the Steering Committee agreed that the
series had grown in size and achieved a level of maturity to become a
conference seriesofitsown.
ItwasthereforeagreedthatfromBangkokin2007PRIMAwould stand for the
Paci?cRim International Conference on Multi-Agent Systems. PRIMA 2007
received 102 valid submissions. Each submission was pe- reviewed by at least
three referees selected from the Program Committee. As a result of the selection
process, 22 submissions were accepted as full research papers, yielding an
acceptance rate of 22. 22%. In addition the programincluded 11 application
papers and 16 short papers. A special session on Agent-Oriented Software
Engineering (AOSE) was organized by Graham Low from the Univ- sity of New
South Wales (Australia) and Ghassan Beydoun from the University of
Wollongong (Australia), where papers were invited from the AOSE com- nity, but
put through the same rigourous reviewing process.
Methodological Guidelines for Modeling and Developing MAS-Based Simulations The
intersection of agents, modeling, simulation, and application domains has been the subject of
active research for over two decades. Although agents and simulation have been used
effectively in a variety of application domains, much of the supporting research remains
scattered in the literature, too often leaving scientists to develop multi-agent system (MAS)
models and simulations from scratch. Multi-Agent Systems: Simulation and Applications
provides an overdue review of the wide ranging facets of MAS simulation, including
methodological and application-oriented guidelines. This comprehensive resource reviews two
decades of research in the intersection of MAS, simulation, and different application domains.
It provides scientists and developers with disciplined engineering approaches to modeling and
developing MAS-based simulations. After providing an overview of the field’s history and its
basic principles, as well as cataloging the various simulation engines for MAS, the book
devotes three sections to current and emerging approaches and applications. Simulation for
MAS — explains simulation support for agent decision making, the use of simulation for the
design of self-organizing systems, the role of software architecture in simulating MAS, and the
use of simulation for studying learning and stigmergic interaction. MAS for Simulation —
discusses an agent-based framework for symbiotic simulation, the use of country databases
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and expert systems for agent-based modeling of social systems, crowd-behavior modeling,
agent-based modeling and simulation of adult stem cells, and agents for traffic simulation.
Tools — presents a number of representative platforms and tools for MAS and simulation,
including Jason, James II, SeSAm, and RoboCup Rescue. Complete with over 200 figures and
formulas, this reference book provides the necessary overview of experiences with MAS
simulation and the tools needed to exploit simulation in MAS for future research in a vast array
of applications including home security, computational systems biology, and traffic
management.
This book constitutes the thoroughly refereed postproceedings of the Joint International
Workshop on Multi-Agent and Multi-Agent-Based Simulation, MABS 2004, held in New York,
NY, USA in July 2004. The 20 revised full papers presented have gone through two rounds of
reviewing, selection, and improvement; they present state-of-the-art research results in agentbased simulation and modeling. The papers are organized in topical sections on simulation of
multi-agent systems, techniques and technologies, methodology and modeling, social
dynamics, and application.
PAAMS, the International Conference on Practical Applications of Agents and Multi-Agent
Systems is an evolution of the International Workshop on Practical Applications of Agents and
Multi-Agent Systems. PAAMS is an international yearly tribune to present, to discuss, and to
disseminate the latest developments and the most important outcomes related to real-world
applications. It provides a unique opportunity to bring multi-disciplinary experts, academics and
practitioners together to exchange their experience in the development of Agents and MultiAgent Systems. This volume presents the papers that have been accepted for the 2009
edition. These articles capture the most innovative results and this year’s trends: Assisted
Cognition, E-Commerce, Grid Computing, Human Modelling, Information Systems, Knowledge
Management, Agent-Based Simulation, Software Development, Transports, Trust and
Security. Each paper has been reviewed by three different reviewers, from an international
committee composed of 64 members from 20 different countries. From the 92 submissions
received, 35 were selected for full presentation at the conference, and 26 were accepted as
posters.
This book constitutes the refereed proceedings of the 6th International Conference on
Industrial Applications of Holonic and Multi-Agent Systems, HoloMAS 2013, held in Prague,
Czech Republic, in August 2013, in conjunction with DEXA 2013. The 25 revised full papers
presented together with two invited talks were carefully reviewed and selected from 37
submissions. The papers are organized in the following topical sections: MAS in automation
and manufacturing; design, simulation and validation; MAS in transportation systems; industrial
applications; and new trends.
Multi-Agent System (MAS) is an exciting, emerging paradigm expected to play a key role in
many society-changing practices. The International Conference on Principles and Practice of
Multi-Agent Systems (PRIMA) is a leading scientific conference for research on intelligent
agent systems and multi-agent systems, attracting high quality, state-of-the-art research from
all over the world. PRIMA’09 was the 12th in the series of PRIMA conferences and was held in
Nagoya, Japan. Beside a single-track main conference, PRIMA’09 also included a number of
workshops which were designed to provide a forum for researchers and practitioners to
present and exchange the latest developments at the MAS frontier. This book constitutes the
post-proceedings of workshops under PRIMA’09. Readers will be able to explore a diverse
range of topics and detailed discussions related to a number of important themes in our ever
changing world. This collection plays an important role in bridging the gap between MAS
theory and practice. It emphasizes the importance of MAS in the research and development of
smart power grid systems, decision support systems, optimization and analysis systems for
road traffic and markets, environmental monitoring and simulation, and in many other realPage 8/10
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world applications and publicizes and extends MAS technology to many domains in this fast
moving information age.
This volume contains a selection of the papers presented at the 11th International Workshop
on Multi-Agent-Based Simulation (MABS 2010), a workshop co-located with the 9th
International Joint Conference on Autonomous Agents and Multiagent Systems (AAMAS
2010), which was held on May 10-14, 2010 in Toronto, Canada. The 11 revised full papers
presented were carefully reviewed and selected from 26 submissions. The workshop has been
an important source of inspiration for the body of knowledge that has been produced in the
field of Multi-Agent Systems (MAS). As illustrated by this volume, the workshop continues to
bring together researchers interested in MAS engineering with researchers focused on finding
efficient ways to model complex social systems in social, economic and organizational areas.
In all these areas, agent theories, metaphors, models, analyses, experimental designs,
empirical studies, and methodological principles all converge into simulation as a way of
achieving explanations and predictions, exploring and testing hypotheses, and producing
better designs and systems.
Uses the concept of graph rigidity as the basis for describing the multi-agent formation
geometry and solving formation control problems. Considers different agent models and
formation control problems. Control designs throughout the book progressively build upon each
other. Provides a primer on rigid graph theory. Combines theory, computer simulations, and
experimental results Market description: Primary: Researchers and practitioners working in the
areas of control systems, robotics and multi-agent systems. Secondary: Graduate students in
control systems, robotics, and multi-agent systems"-This book provides a description of advanced multi-agent and artificial intelligence
technologies for the modeling and simulation of complex systems, as well as an overview of
the latest scientific efforts in this field. A complex system features a large number of interacting
components, whose aggregate activities are nonlinear and self-organized. A multi-agent
system is a group or society of agents which interact with others cooperatively and/or
competitively in order to reach their individual or common goals. Multi-agent systems are
suitable for modeling and simulation of complex systems, which is difficult to accomplish using
traditional computational approaches.
This book constitutes the refereed proceedings of the 8th International Conference on
Industrial Applications of Holonic and Multi-Agent Systems, HoloMAS 2017, held in Lyon,
France, in August 2017. The 19 revised full papers presented were carefully reviewed and
selected from 27 submissions. The papers are organized in the following topical sections:
scheduling; knowledge engineering; modeling, simulation and reconfiguration; energy
systems;and MAS in various areas.
In the era of ubiquitous computing and networking, millions of electronic devices with
computing facilities in the public space are connected with each other in ad hoc ways, but are
required to behave coherently. Massively multi-agent systems, MMAS can be a major design
paradigm or an implementation method for ubiquitous computing and ambient intelligence. As
the infrastructure of massively multi-agent systems, technologies such as grid computing
together with semantic annotation can be combined with agent technology. A new system
design approach, society-centered design, may be realized by embedding participatory
technologies in human society. This book originates from the First International Workshop on
Massively Multi-Agent Systems, MMAS 2004, held in Kyoto, Japan in December 2004. The 25
revised full selected and invited papers give an excellent introduction and overview on
massively multi-agent systems. The papers are organized in parts on massively multi-agent
technology, teams and organization, ubiquitous computing and ambient intelligence, and
massively multi-agent systems in the public space.
The synergy between artificial intelligence and power and energy systems is providing
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promising solutions to deal with the increasing complexity of the energy sector. Multi-agent
systems, in particular, are widely used to simulate complex problems in the power and energy
domain as they enable modeling dynamic environments and studying the interactions between
the involved players. Multi-agent systems are suitable for dealing not only with problems
related to the upper levels of the system, such as the transmission grid and wholesale
electricity markets, but also to address challenges associated with the management of
distributed generation, renewables, large-scale integration of electric vehicles, and
consumption flexibility. Agent-based approaches are also being increasingly used for control
and to combine simulation and emulation by enabling modeling of the details of buildings’
electrical devices, microgrids, and smart grid components. This book discusses and highlights
the latest advances and trends in multi-agent energy systems simulation. The addressed
application topics include the design, modeling, and simulation of electricity markets operation,
the management and scheduling of energy resources, the definition of dynamic energy tariffs
for consumption and electrical vehicles charging, the large-scale integration of variable
renewable energy sources, and mitigation of the associated power network issues.
Software intensive systems are increasingly expected to deal with changing user needs and
dynamic operating conditions at run time. Examples are the need for life recon?gurations,
management of resource variability, and dealing with p- ticular failure modes. Endowing
systems with these kinds of capabilities poses severe challenges to software engineers and
necessitates the development of new techniques, practices, and tools that build upon sound
engineering principles. The ?eld of multi-agent systems focuses on the foundations and
engineering of systems that consists of a network of autonomous entities (agents) that int- act
to achieve the system goals. One line of research in multi-agent systems, inspired by
biological, physical and other naturally occurring systems, concerns multi-agent systems in
which agents share information and coordinate their - havior througha shared medium called
an agentenvironment. Typical examples are gradient ?elds and digital pheromones that guide
agents in their local c- text and as such facilitate the coordination of a community of agents.
Since environment-mediation in multi-agent systems has shown to result in mana- able
solutions with very adaptable qualities, it is a promising paradigm to deal with the increasing
complexity and dynamism of distributed applications. Control in environment-mediated multiagent systems is decentralized, i. e. ,
noneofthecomponentshasfullaccessorcontroloverthesystem. Self-organization
isanapproachtoengineerdecentralized,distributedandresource-limitedsystems
thatarecapableofdynamicallyadaptingtochangingconditionsandrequirements without external
intervention. This useful system property is often re?ected in functionssuchasselfcon?guration,self-optimization,andself-healing. Engine- ing approaches to self-organizing
systems often rely on global functionality to emerge from localand autonomous decisions of
individual agents that commu- catethroughasharedagentenvironment.
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